Section 78-24-27-93-1
FUEL STORAGE TANK AND COVPONENTS

02\ 93
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I ncl udes Changes through Notice 5 (January 1997)

Lat est Changes indicated by tokens
khhkkkhhhkkhkhhkhkhhhkkhhhhkkhhhhhhkhdhhhdhhdhhhdhdxdhhhdhkdxddhhdhkdxddhxddhdxddhx*kdhkx*dx***x*%x

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AVERI CAN PETROLEUM | NSTI TUTE ( API)

APl Spec 5L (1995) Line Pipe

APl Spec 6D (1994; Suppl e June 1994) Pipeline Val ves
(Gate, Plug, Ball, and Check Val ves)

APl Spec 6FA (1994) Fire Test for Val ves

APl Std 609 (1993) Lug- and Wafer-Type Butterfly Val ves

APl Std 650 (1993; Addenda 1; Addenda 2) Wl ded Steel

Tanks for Ol Storage

APl Std 2000 (1992) Venting Atnmospheric and Low
Pressure Storage Tanks: Nonrefrigerated
and Refrigerated

APl Std 2550 (1965; R 1992) Measurenment and Cali bration
of Upright Cylindrical Tanks

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (1996) Carbon Structural Steel

ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Seam ess

ASTM A 131 (1989) Structural Steel for Ships

ASTM A 176 (1994) Stainless and Heat - Resi sting

Chrom um Steel Plate, Sheet, and Strip

ASTM A 182 (1996) Forged or Rolled Alloy-Steel Pipe
Fl anges, Forged Fittings, and Val ves and
Parts for Hi gh-Tenperature Service

ASTM A 193 (1996) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

216

234

240

269

283

285

307

312

325

351

358

403

449

492

62

209

221

Servi ce

(1993) Steel Castings, Carbon, Suitable
for Fusion Welding, for High-Tenperature
Servi ce

(1996b) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
El evat ed Tenper at ures

(1996) Heat - Resi sting Chroni um and
Chrom um Ni ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

(1994a) Seam ess and Wl ded Austenitic
Stainl ess Steel Tubing for General Service

(1993a) Low and Internedi ate Tensile
Strength Carbon Steel Plates

(1990) Pressure Vessel Plates, Carbon
Steel, Low and Internedi ate-Tensile
Strength

(1994) Carbon Steel Bolts and Studs, 60000
psi Tensile Strength

(1994b) Seam ess and Wl ded Austenitic
Stai nl ess Steel Pipes

(1994) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

(1996) Castings, Austenitic,
Austenitic-Ferritic (Duplex) for Pressure
Cont ai ning Parts

(1994a) El ectric-Fusion-Wl ded Austenitic
Chrom um Ni ckel Alloy Steel Pipe for
Hi gh- Tenperature Service

(1995a) Wought Austenitic Stainless Steel
Pi ping Fittings

(1993) Quenched and Tenpered Steel Bolts
and Studs

(1995) Stainless and Heat-Resisting Steel
Rope Wre

(1993) Composition Bronze or Qunce Met al
Casti ngs

(1996) Al um num and Al um num Al | oy Sheet
and Pl ate

(1996) Al umi num and Al um num Al | oy
Extruded Bars, Rods, Wre, Shapes, and
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ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASME BPV | X

241

247

345

33

88

229

396

1785

2467

2564

2855

3083

3453

94

Tubes

(1995a) Al um num and Al um num Al | oy
Seanl ess Pi pe and Seam ess Extruded Tube

(1995a) Al umi num and Al umi num Al loy Die
For gi ngs, Hand Forgi ngs, and Rolled Ring
For gi ngs

(1995) Al umi num and Al um num Al | oy

Seanl ess Pi pe and Seam ess Extruded Tube
for Gas and G| Transm ssion and

Di stribution Piping Systemns

(1993) Concrete Aggregates

(1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

(1991) Rigid Sheet and Plate Materials
Used for Electrical |nsulation

(1992) Fuel Gls

(1994) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1994) Socket-Type Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

(1993) Sol vent Cenents for Poly(Vinyl
Chloride) (PVC) Plastic Piping Systens

(1993) Making Sol vent-Cenmented Joints Wth
Pol y(Vinyl Chloride) (PVC) Pipe and
Fittings

(1989) Flexible Poly(Vinyl Chloride)
Pl astic Sheeting for Pond, Canal, and
Reservoi r Lining

(1991) Flexible Cellular Materials -
Uret hane for Furniture and Autonotive
Cushi ons, Bedding, and Simlar Applications

(1993) Radi ographi c Testing

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 5

ASME B16. 9

(1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section | X, Welding
and Brazing Qualifications

(1988; Errata Cct 88; B16.5a) Pipe Fl anges
and Fl anged Fittings

(1993) Factory-Vade Wought Stee
Buttwel di ng Fittings
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ASME B16. 11

ASME B16. 21

ASME B31.1

ASME B31. 3

(1991) Forged Steel Fittings,
Socket - Wl di ng and Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995) Power Piping

(1996) Chemi cal Pl ant and Petrol eum
Ref i nery Pi pi ng

AVERI CAN VEELDI NG SOCI ETY (AWS) .. REFEND

AW A5.1

AWE A5. 4

AWS A5. 10

(1991) Carbon Steel Electrodes for
Shi el ded Metal Arc Wl ding

(1992) Stainless Steel Electrodes for
Shi el ded Metal Arc Wl ding

(1992) Al um num and Al um num Al | oy Bare
Wl di ng Rods and El ectrodes

FEDERAL SPECI FI CATI ONS ( FS)

FS SS-S- 1614

FS WV-F-800

(Rev A, Am1; Notice 1) Seal ants, Joint,
Jet Fuel Resistant, Hot-Applied, for
Portl and Cement and Tar Concrete Pavenents

(Rev D, Am 2) Fuel QOI, D ese

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

MSS SP- 58

MSS SP- 69

M LI TARY SPECI FI CATI ONS

M5 M L- C- 4556

M5 M L- G 3056

M5 M L- P-24396

M5 M L- R- 83248

M5 M L-S-13789

M5 M L-T-5624

(1993) Pi pe Hangers and
Supports-Materials, Design and Manufacture

(1996) Pi pe Hanger and Supports-Sel ection
and Application

(MB)

(Rev E) Coating Kit, Epoxy, for Interior
of Steel Fuel Tanks

(Rev F; Int Am 3) Gasoline, Autonotive,
Conbat

(May 1989) Packing Material, Braided PTFE
(Pol yt etraf | uor oet hyl ene)

(Rev B; Am 1) Rubber Fl uorocarbon
El ast omer, Hi gh Tenperature, Fluid, and
Conpressi on Set Resi st ant

(Rev D) Strainers, Sedinent, Pipeline,
Basket Type

(Rev P) Turbine Fuel, Aviation, G ades
JP-4 and JP-5
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1.

M5 M L-T-38219 (Rev B; Aml) Turbine Fuel, Low Volatility,
JP-7

M5 M L- T-83133 (Rev D) Turbine Fuel, Aviation, Kerosene
Types, NATO F-34 (JP-8) and NATO F-35

M LI TARY STANDARDS (M L- STD) .. REFEND

M L- STD 271 (Rev F; Notice 1) Requirenents for
Nondestructive Testing Methods

M L- STD 621 (Rev A; Notice 1 & 2) Subgrade, Subbase,
and Test Method for Pavenment Base Course
Material s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA) .. REFEND
NEMA MG 1 (1993; Rev 1; Rev 2) Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 11 (1994) Low Expansi on Foam
NFPA 30 (1993) Fl anmabl e and Conbusti bl e Li qui ds
NFPA 70 (1996) National Electrical Code

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE AMS 3275 (1994) Acrylonitrile Butadiene (NBR)
Rubber Sheet, Non- Asbestos Fi ber Fuel and
O | Resistant
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)
SSPC SP 6 (1994) Commercial Blast O eaning

UNDERWRI TERS LABORATORI ES (UL)

UL 83 (1996) Thernopl astic-1nsulated Wres and
Cabl es
UL 674 (1994; Rev thru July 1996) Electric Mtors

and Generators for Use in Division 1
Hazardous (C assified) Locations

UL 698 (1995; Rev thru July 1996) Industri al
Control Equi prent for Use in Hazardous
(A assified) Locations

UL 886 (1994; Rev thru July 1995) CQutlet Boxes
and Fittings for Use in Hazardous
(A assified) Locations

2 SYSTEM DESCRI PTI ON

khkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhdhhhkhdhkhdhkrdhkrrkhkrkkx*x

*

NOTE: See Additional Note A
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Thi s specification provides the requirements for the construction and
installation of a field-fabricated, aboveground, vertical, steel storage
tank with indicated accessories.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
DESCRI PTI ONS

SD- 01 Data
Fuel Storage System GA.

Manuf acturer's standard catal og data, prior to the purchase or installation
of the particul ar conponent, shall be highlighted to show brand nane, node
nunber, size, options, performance charts and curves, etc. in sufficient
detail to denobnstrate conpliance with contract requirenents on all parts
and equi pnent including storage tanks, storage tank conponents, and piping
conmponent s.

Cal cul ations; FlIO

Cal cul ations that indicate each tank's maxi mum and m ni mum operati ng
pressures in accordance with APl Std 650 Appendix F. The cal cul ations
shal | al so include the buoyancy of the floating pan and the structura
stability of the floating pan when resting on the support |egs. These
cal cul ations shall be prepared and seal ed by a regi stered professiona
structural engineer.

Spare Parts Data; FIOQO

Spare parts data for each different item of equi pnent specified, after
approval of detail draw ngs and not later than | ] months prior to the
dat e of beneficial occupancy. The data shall include a conplete Iist of
parts and supplies, with current unit prices and source of supply, a
recommended spare parts |list for one year of operation, and a list of the
parts reconmended by the manufacturer to be replaced after [1] [and] [3]
year (s) of service. The data shall include a conpleted checklist for al
equi prent, upon conpletion of the installation. Each element in the
checklist shall be dated and signed.

Gauge Table; FIO

The original and two reproductions of the table for each tank along with
t he accuracy certifications.

SD- 04 Dr awi ngs
Fuel Storage System GA.
Detail drawi ngs shall be full size folded blue Iines, with the title block
visible. Alternative materials, dinmensions, nethods or departures fromthe

Contract Drawi ngs shall be clearly stated and be | abel ed as exceptions.
The drawi ngs shall include the follow ng:
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a. Tank erection details show ng di nensions, sizes, thickness, gauges,
materials, finishes, and erection procedures.

b. Tank component details to include as a m ni num
(1) Sand Cushion
(2) Floating pan (including details of support |egs, manways,
foam danms, joint attachments, anti-rotation cable, and grounding
cabl es)

(3) Internal pipe and fittings

(4) Locations of floating pan pressure/vacuumvents, rim seals,
and foam dam

(5) Details of AFFF fire protection system conmponents

(6) Location of alarmand control sw tches

(7) Location of gauges

(8) Product recovery system and accessories
c. Details of the base of any conponent that sets on grade; conplete
with attachnments, anchor bolt tenplates, and recomended cl earances for
mai nt enance and operation
d. Details of the electric wiring indicating applicable single |ine
and wiring diagrans with witten description of sequence of operation

and the instrunentation.

e. Details showing the location, type, and description of vibration
i sol ati on devices for all applications.

f. Conplete piping and wiring schematic di agrans.
SD-06 Instructions
Installation; FIQO

The manufacturer's installation instructions and procedures for al
equi prent and comnponents.

Franmed I nstructions; GA

Framed instructions for posting, at |east 2 weeks prior to construction
conpl eti on.

SD- 07 Schedul es
Wl di ng; GA

Aletter, at least 5 working days in advance of any welding tests, advising
the Contracting Oficer of the tests.

Tests; GA
Aletter, at |least 10 working days in advance of each test, advising the
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Contracting Officer of the date proposed date for each individual test.

| nspections; GA

Aletter, at |least 10 working days in advance of each inspection, advising
the Contracting Oficer of the date proposed date for each individual

i nspection.

Denpnstrations; GA.

Aletter, at |east 14 working days prior to the proposed training date,
schedul i ng a proposed date for conducting the on-site training.

SD-08 Statenents
Wl di ng; GA
Aletter listing the qualifying procedures for each welder. The letter
shal I include supporting data such as test procedures used, what was tested
to, etc. and a list of the nanes of qualified welders and their
identification synbols.

Verification of D mensions; FlIO

Aletter stating the date the site was visited and a |listing of
di screpanci es found.

Fl oati ng Pan; FIQO

A letter providing | ocations and points of contact where the floating pan
design has been used in previous construction sites.

Radi ographi c | nspections; GA.

A letter identifying each inspector and their correspondi ng qualifications.
SD- 09 Reports

Steel MIIl Reports; FIO

M 11 reports covering chem cal and physical properties of steel used in the
storage tank construction.

Fire Test; GA
[Six] [ ] copies of the information described bel ow in bound 8-1/2 by
11-i nch booklets. Draw ngs shall be folded blue lines with the title bl ock
vi si bl e.

(1) A list of equipnent used along with calibration certifications.

(2) A copy of neasurenents taken.

(3) The date of testing.

(4) The paraneters to be verified.

(5) The condition specified for the paraneter.
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(6) The test results, signed and dated by the manufacturer's
representative

Tests; GA
[Six] [ ] copies of each test containing the information described
bel ow i n bound 8-1/2 by 11-inch booklets. |Individual reports shall be
submtted for the sand cushion tests, the storage tank tests, the floating
pan tests, and the piping tests. Draw ngs shall be folded blue lines with
the title block visible.
(1) A list of equipnent used along with calibration certifications.
(2) A copy of neasurenents taken
(3) The date of inspection
(4) The paraneters to be verified.
(5) The condition specified for the paraneter
(6) The inspection results, signed, dated, and certified by the field
engineer. The certification shall state that all required procedures
were acconplished, that the procedures were conducted in conpliance
with the plans and specifications.
(7) A description of adjustnents perfornmed
| nspections; GA
[Six] [ ] copies of each inspection containing the information
descri bed below in bound 8-1/2 by 11-inch booklets. Individual reports
shall be submitted for the storage tank inspections, the floating pan
i nspections, and the piping inspections. Draw ngs shall be fol ded bl ue
lines with the title block visible.
(1) A list of equipnent used along with calibration certifications.
(2) A copy of neasurenents taken
(3) The date of the inspection.
(4) The paraneters and conditions to be verified.
(5) The inspection results, signed, dated, and certified by the
installation Contractor. The certification shall state that al
requi red procedures were acconplished and conducted in conpliance with
t he plans and specifications.
(6) A description of adjustnents perfornmed
(7) The filmand inspection reports of radi ographic inspections.
SD- 13 Certificates
Experi ence; GA
Evi dence of the installation Contractor's experience, training, and

i censing.
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1

1

SD- 14 Sanpl es
Speci al Tools; GA.

Two sets of special tools required for maintenance. Special tools are
those that only the manufacturer can provide for special purposes such as
reachi ng ot herw se i naccessible parts. The tools shall be supplied
conplete with a suitable tool box.

SD-19, (Operation and Mi ntenance Manual s

Qperation Manual s; GA

[Six] [ ] conplete copies, at |least 2 weeks prior to the
denonstrations, of operation manuals in bound 8-1/2 by 11-inch bookl ets
listing step-by-step procedures required for system startup, operation, and
shut down. The manual s shall include the nmanufacturer's nanme, nodel nunber,
service manual, a brief description of each piece of equipnent, and the
basi c operating features of each piece of equipnent.

Mai nt enance Manual s; GA.

[Six] [ ] conplete copies, at |least 2 weeks prior to the
denonstrati ons, of maintenance manuals in bound 8-1/2 by 11-inch bookl ets
[isting routine maintenance procedures, possible breakdowns and repairs,
and a trouble shooting guide. The manuals shall include piping, equipnent

| ayouts, and sinplified wiring and control diagrans of the system as
i nstall ed.

4 QUALI FI CATI ONS

4.1 Experi ence

khkkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhdhhhdhdhkhdhkrdhrrkhrk*x*

NOTE: Include any | ocal regulatory requiremnments
that rmust be met by the Contractor.

khkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhdhhhdhhhhdhkhhhkrdhkrrkhrkkx*

The installation Contractor shall have successfully conpl eted

manuf acturer's training courses on the installation of storage tanks,

pi pi ng, and tank managenent systems; have at | east 5 years experience in
the erection of aboveground vertical steel tanks with floating pans and
fixed roofs; and neet the licensing requirenments in the state.

4.2 Vel di ng

khkkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhkhhhhhhhhdhhhkhdhhdhkrdhrrkhrkkx*

NOTE: Include necessary safety precautions to be
taken if welding is to be perforned at an existing
tank farmyard area

khkkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhkhhhhhhhhdhhhkhdhkhdhkrdhkrrkhkrkk*

Wel di ng shall be in accordance with qualifying procedures using performance
qgqualified wel ders and wel ding operators. Wl ding tests shall be perfornmed

at the work site. Procedures and wel ders shall be qualified in accordance

with ASME BPV | X. Wl ding procedures qualified by others, and wel ders and

wel di ng operators qualified by a previously qualified enployer [may be
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accepted as pernmitted by ASME B31.1] [are not be acceptable]. Each wel der
or wel ding operator shall apply his assigned synbol near each weld he nakes
as a permanent record. Structural menbers shall be wel ded in accordance
with Section | ].

. 4.3 Radi ogr aphi ¢ | nspections

I nspectors to performradi ographic i nspections on tank welds shall have
qualifications in accordance with APl Std 650. |Inspectors to perform
radi ographi c i nspecti ons on pipe welds shall have qualifications in
accordance with ML-STD 271 or ASTM E 94.

.5 REGULATORY REQUI REMENTS

The design, fabrication, and installation of the entire fueling system
shall be in accordance with this specification as well as neet all federal
state, and |ocal code requirenents.

.6 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperatures,
pressures, parts which nay be electrically energized, and parts that may be
a hazard to operating personnel shall be insulated, fully encl osed,

guarded, or fitted with other types of safety devices. Safety devices
shall be installed so that proper operation of equipnment is not inpaired.

.7 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weat her and contami nation. Proper
protection and care of all material before, during, and after installation
is the Contractor's responsibility. Any materials found to be danaged
shal |l be replaced at the Contractor's expense. During installation, piping
and simlar openings shall be capped to keep out dirt and other foreign
matter.

. 8 PRQIECT/ SI TE CONDI TI ONS

.8.1 Verification of D nensions

The Contractor shall beconme fanmiliar with all details of the work, verify
di mrensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

.8.2 Testing and Fl ushi ng

khkkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhhhhdhhhdhhhkhdhkhdhkrdhkrkkhrkkx*
*

Note: See Additional Note B

khkkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhkhhhhhhhhdhhhkhdhkhdhkrdhkrkkhkrkk*

Products (water, fuel, etc.) required for the testing and fl ushing of

mat eri al s, equi prment, piping, etc. (excluding the storage tanks) as
specified in this section shall be provided and di sposed of by the
[Contractor] [Contracting Officer]. The [Contractor] [Contracting Oficer]
will provide the necessary water, fuel, and |l abor required for tank testing.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS
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System conponents shall be environmentally suitable for the | ocati ons shown
and shall be the manufacturer's standard as offered in catal ogs for
commercial or industrial use. Any non-standard product or component and
the reason for its use shall be specifically identified by the Contractor
in any required submttal

.2 NAVEPLATES

khkkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhhhhdhhhkhdhkhhhkrdhrrkhrkkx*

NOTE: See Additional Note C

khkkkhkhkkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhkhhhhhhhhdhhhkhdhkhdhkrdkhkrkkhkrkkx*

Each maj or conponent (tanks, punps, control valves, filter-separators,
etc.) shall have a nanmeplate to list the manufacturer's name, address,
conponent type or style, nodel or serial nunber, and catal og nunmber on a

pl ate secured to the equi pnent. Plates shall be durable and |egible

t hr oughout equi prent life and nade of [anodized al umi num [stainless steel]
[ ]. Plates shall be fixed in pronminent |ocations with nonferrous
screws or bolts. One manway cover on each tank shall have a nanepl ate that
descri bes special and inportant procedures for operating and servicing the
system The namepl ate shall include warni ngs of hazardous procedures.

.3 ELECTRI CAL WORK

El ectrical equipment, notors, and wiring shall be in accordance with
Section | ]. Each motor shall conformto NEMA M5 1 and be of
sufficient size to drive the equiprment at the specified capacity w t hout
exceedi ng the naneplate rating of the notor when operating at proper

el ectrical systemvoltage. Electrical characteristics and enclosure type
shal | be as shown, and unl ess otherw se indicated, motors of 1 horsepower
and above with open, dripproof, or totally enclosed fan cool ed encl osures,
shal |l be high efficiency type. Mtors shall be continuous duty with the
encl osure specified. Sw tches and devices necessary for controlling the
el ectrical equiprment shall be provided. The punps shall be conpletely

wi red and ready for connection to the power circuit. Wring, equipnrent,
and fittings shall be explosion-proof in conformance with the applicable
requi renents of UL 674, UL 698, and UL 886 for Class |, Division |, Goup C
and D hazardous | ocations. Electrical installations shall conformto the
requi renents of the NFPA 70. Underground electrical wiring shall be
enclosed in PVC coated conduit which shall be isolated fromsteel tanks
with dielectric fittings.

.4 MATERI ALS

4.1 Fuel s

Gal vani zed materials (zinc coated) shall not be allowed direct contact with
any type fuel. Materials which come in contact with aviation fuel shall be
noncorrosive (i.e. stainless steel, alunminum etc.). Fuels as required by
this specification shall be in accordance with the foll ow ng:

.4.1.1 Mot or Gasol i ne (Mobgas)

Mogas shall be in accordance with M5 M L-G 3056

.4.1.2 Di ese

Di esel shall be in accordance with FS VW-F-800.
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.4.1.3 Fuel Qs

Nurmber 2, 4, and 6 fuel oils shall be in accordance with ASTM D 396.
.4.1.4 JP-4 and JP-5

Fuel s shall be in accordance with M5 M L-T-5624.

.4.1.5  JP-7

Fuel shall be in accordance with M5 M L-T-38219.

.4.1.6 JP-8

Fuel shall be in accordance with M5 M L-T-83133.

4.2 Gasket s

Gaskets shall be factory cut fromone piece of material.

.4.2.1 Nitril e Butadi ene (Buna-N)

Buna-N material shall be in accordance with SAE AMS 3275.

.4.2.2 Acrylonitrile Butadi ene Rubber (NBR)

NBR material shall be made of material conformng to SAE AMS 3275.

. 4.3 Structural Steel Shapes

Fabricated structural steel shapes shall be in accordance with ASTM A 36.
4.4 Bol ts

Bolts used for structural steel connections shall be in accordance with
ASTM A 307 and ASTM A 325.

.4.5 Anchor Bolts
Anchor bolts shall be in accordance with ASTM A 307 and ASTM A 449.
.4.6 Bird Screens

Vents, ports and simlar openings shall be screened with 1/2" expanded
netal bird screen.

4.7 PVC Mounting Strip

The PVC mounting strip used to nount the FM. shall be in accordance with
ASTM D 3083.

.5 STORAGE TANKS

Materials used in the construction of a storage tank shall be al um num
carbon steel, stainless steel, or a conbination of each.

.5.1 Al um num
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Bars, rods, shapes and tubes shall be extruded and conformto the
requi renents of ASTM B 221. Plates and sheets shall conformto the
requi renents of ASTM B 209.

2.5.2 Car bon Stee

Pl ates and structural menbers shall conformto the requirements of APl Std
650, Section 2 - "Materials"™ with a mninmumcorrosion all owance of
1/16-inch. Storage tank appurtenances not covered by APl Std 650 shall be
in accordance with ASTM A 36, ASTM A 131, ASTM A 283, or ASTM A 285 as
appl i cabl e.

2.5.3 St ai nl ess St ee

Stainl ess steel plates shall be Type 304 in accordance with ASTM A 240.
Stai nl ess steel columms shall be in accordance with ASTM A 358, Grade 304L,
with a mninmmthickness of 1/2-inches. Stainless steel plates for

m scel | aneous use shall be in accordance with ASTM A 176.

2.6 STORAGE TANK COVPONENTS
2.6.1 Sand Cushi on

Cushion shall be located on top of the flexible menbrane Iiner (FM.) and
beneat h the tank bottom plates. Cushion shall be a ninimum of 8-inches
thick and be fine sand aggregate in accordance with ASTM C 33. Cushion
shall contain no nore than 25 parts per mllion (ppnm) chlorides, no nore
than 30 ppm sul fates, and have a pH greater than 7. Magnesium sul fate
shall be used in the ASTM C 88 soundness test.

2.6.2 Fl oati ng Pan

The floating pan shall be naturally buoyant by means of non-perforated,

i ndividual ly seal ed, closed cell type honeyconb cells (maxi mum hori zont al
pl ane di mensions of 1 inch by 1 inch). A rimshall be provided around the
floating pan periphery and penetrations and extend a m ni mum of 6-inches
above the free liquid surface. The rimshall contain turbul ence and
prevent fuel from splashing up onto the top surface of the floating pan

2.6.2.1 Pan Integrity
The floating pan shall support the follow ng | oadi ng conditions w thout
causi ng damage to the pan, sinking the pan, or allow ng product to spil
onto the top surface of the pan in the event the pan is punctured.
(1) Awuniformload of three tines the weight of the pan
(2) For tanks larger than 30 feet in dianeter, a point |oad of 500
pounds on a one square foot area anywhere on the floating pan while it
is floating or resting on the |egs.
(3) For tanks 30 feet in diameter and less, a point |oad of 250 pounds
on a one square foot area anywhere on the floating pan while it is
floating or resting on the | egs.
2.6.2.2 Joi nt Connections
Al umi num sandwi ch panel s shall be joined together by neans of a gasketed

joint that transmits | oads without structural failure or |eakage.
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2.6.2.3 Al um num Ext rusi ons
Extrusi ons shall be made fromall oy 6063-T6 in accordance with ASTM B 209.
2.6.2.4 Al umi num Sandwi ch Panel s

Panel s shall be made from alloy 3003 H14, 3003 H16, 3105 H14, 5010 H24, or
5052 H32 in accordance ASTM B 209. The skin of the panels shall have a

m ni mum t hi ckness of 0.014-inches. The core of the panels shall be 1-inch
al um num honeyconb, non-perforat ed.

2.6.2.5 Support Legs

Fl oati ng pan shall be provided with two position self draining | egs that
are designed to support a uniformload of 12.5 pounds per square foot. The
| egs shall be tubular structural nmenbers of alum numor stainless steel at

| east 2-inches in dianeter and ride with the pan when the fuel level is
above the high position. The |ow position shall be 36-inches and high
position 75-inches. The exact |ocation and nunber of the support |egs
shal | be as recomended by the floating pan manufacturer. The |egs shal

be capable of allow ng a person, standing on top of the floating pan while
the tank is in service, to performthe follow ng functions:

(1) Change fromthe high to the | ow position
(2) Change fromthe low to the high position
(3) Conpletely renove the |egs.

(4) Adjust the legs vertically a distance equal of plus or nminus 3-
i nches.

2.6.2.6 Peri phery Seal s

Peri phery seals shall be made of flexible polyurethane foamin accordance
with ASTM D 3453 and be covered with a pol yurethane coated pol yester fabric
wrap at |east 0.025-inch thick. The periphery seal shall fit the space
between the tank shell and the outer edge of the floating pan with two
flexible seals, a primary and a secondary. The seals, primry and
secondary as a unit, shall accommpdate a devi ation between the path of the
floating pan relative to the tank shell of an additional 4-inches of
conpressi on and an additional extension of 2-inches fromits norna

conpressed position at any fluid level. The primary seal shall be above
the liquid |l evel and be free draining without trapping any liquid. The
secondary seal shall be above the primary seal. Seals shall be capabl e of

bei ng repl aced during tank operations, be durable in the tank's
envi ronnent, be abrasion resistant, and not discolor or contamnate the
liquid stored in the tank

2.6.2.7 Penetrati on Seal s

Penetration seals shall be nmade of Buna-N. Vertical appurtenances such as
colums, | adders, cable, etc. that penetrate the floating pan shall have
seals that pernit a |ocal deviation of plus or mnus 5-inches and have a
rimthat extends a m ninum of 6-inches above the free liquid to contain
product turbul ence and prevent the tank product from splashing up onto the
top surface of the floating pan
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2.6.2.8 Manway

A manway shall be provided for each floating pan to provide access to the
tank interior when the floating pan is on its supports and the tank is
enpty. Manway shall have an clear inside dianeter of at |east 30-inches.
The cover shall be bolted fuel tight to the floating pan with a Buna-N
gasket. Manway shall have a rimthat extends a m ni mum of 3-inches above
the free liquid to contain product turbul ence and prevent the tank product
from splashing up onto the top surface of the floating pan

2.6.2.9 Foam Dam
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NOTE: Delete this paragraph only when tanks smaller
t han 55,000 barrels are specified.
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A foam dam shall be constructed of alum num and nmounted directly to the top
of the floating pan. The dam shall be supported by braces as indicated.
The dam shall be constructed in accordance with NFPA 11 di nensions.

2.6.2.10 Groundi ng Cabl es

Two or nmore 1/8-inch dianeter grounding cable made of 304 stainless stee
aircraft cable conforming to ASTM A 492, with a maxi mum resi stance of 8.5
ohnms per 100 feet shall be provided for each tank. The exact |ocation and
nunber of groundi ng cables shall be as recommended by the floating pan
manuf act urer.

2.6.2.11 Anti-Rotation Cable

One 1/4-inch dianmeter anti-rotation cable nade of 304 stainless steel
conformng to ASTM A 492 shall be provided for each tank. Fittings for
anti-rotation cables including cable clanmps, pins, sockets, turnbuckles,
U-bolts and nuts, etc. shall be 304 stainless steel. Cable shall be nade
taut by means of the turnbuckle. The exact |ocation of the anti-rotation
cabl e shall be as recomended by the floating pan manufacturer

2.6.2.12 Fire Test

The floating pan design shall be fire tested by both of the follow ng tests
being applied to a test floating pan. The test floating pan shall be
floated in gasoline. Successful conclusion of each fire test shall show
that the design is adequate if no significant danage occurs to the pan, the
pan continues to float, and the fire did not spread to the entire surface
of the fuel.

(1) Hole Fire: The test floating pan shall have a 12-inch or |arger
di ameter hole cut through it. After being lit, the fuel in the hole
shall burn for a mninum of two hours.

(2) RmFire: After being lit, the fuel in the test rimsection shal
burn for a mninum of two hours.

2.6.3 Access Ladder

Ladder shall have a safety rail systemw th three safety belts and
trolleys. The rail shall have a renovabl e extension w th clanps.
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.6.4 Shel | Manhol e
Manhol e shall be gasketed fuel tight with a Buna-N or NBR gasket.
.6.5 Fi xed Roof

The roof-to-shell joint shall be the frangible type as defined in APl Std
650 Appendi x F, NFPA 30, and APl Std 2000 to satisfy energency venting
requi renents. Tank roof shall have a bolted rectangul ar opening suitable
for installation of floating pan panels.

.6.6 Roof Manway

Manway shal |l be gasketed fuel tight, with a Buna-N gasket and include a
gauge hatch. The gauge hatch shall be made of al um num conforning to ASTM
B 247 or bronze conforming to ASTM B 62, have a cover that is foot-operated
to open, self-closing, |ockable, and gasketed fuel tight with a Buna-N
gasket .

.6.7 Roof 1 nspection Hatch

A mnimum of 4 hatches are required per tank. The maxi num space between
hat ches shall be 75 feet. Designs that conbine inspection hatches with
circulation vents on the roof are acceptable.

.6.8 Emer gency Overfl ow Sl ot

Sl ot shall comply with APl Std 650, Appendix H

.6.9 Circul ati on Vent

Venting for tanks shall comply with APl Std 650, Appendi x H
.6.10 St ai r way

Stairway shall be supported conpletely on the shell of the tank with ends
of the stringers clear of the ground and be constructed entirely of steel

At platform access openi ngs, any space w der than 6-inches between the
tank and the platformshall be fl oored.

.6.11 Handrail s

A continuous handrail shall be provided around the full perineter of the
tank roof, around the platforns, and down the stairway. The handrail shal
be non-continuous only at access platfornms and at roof vent/inspection

hat ches.

.6.12 Interior Tank Coati ng

EE IR I I IR I I b I b I I I I b I b I b R b I I A S b I I I b I b R b I b A I I I I I b R b I b I b b S I I b I b I b b b b b b b b
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NOTE: See Additional Note D
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*

Interior tank coating shall be applied to [all interior surfaces including
pi pi ng and appurtenances] [the tank bottomand 1 neter up the tank shell]
in accordance with Section | ]. Overlapping areas in the roof and at
the joint of the roof plate and tank shell shall require caulking in
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accordance with Section | ]. Tank shall have the interior coating
applied followi ng the conpletion of the water fill tightness test. The
exterior of carbon steel piping inside the tank shall be coated equal to
the tank interior coating. Areas between the underside of the tank roof
and the top surface of the rafters shall be coated. Contractor will be
allowed to insert small wooden bl ocks between the roof and the rafters,
sandbl ast the area, and then apply the coating. After the coating has
dried, renove the blocks to allow the bl ocked areas to be sandbl ast ed,
coated, and dri ed.

.6.13 Foundati on Ring Wall Mastic Sea

The mastic seal for sealing the foundation ring wall shall be a jet
fuel -resi stant sealant conformng to the requirenents of FS SS-S-1614.

.6.14  Agqueous Film Form ng Foam (AFFF) System
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Note: See Additional Note E
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*

A sem -fixed AFFF fire protection systemshall be provided for each storage
tank in accordance with NFPA 11 and NFPA 30. The system shall spread foam
[evenly over the entire top of the floating pan] [between the tank shel

and the foam dam by neans of a split steel deflector |ocated inside the
tank shell]. Foam chanbers, |ocated on the tank exterior, shall be
constructed of steel and be coated with manufacturer's standard epoxy
finish. The epoxy finish shall be the color red. The piping inside the
tank, piping outside the tank, and the foam chanbers shall be easily

dr ai nabl e.

.6.15 Water Draw OFf System

A water draw off system shall be provided for each bul k and operating

st orage tank. Each system shall include tank, product return punp and al
necessary pipe, valves and fittings. Conmponents of the water draw off
system shall be installed and secured in place by anchor bolts.

.6.15.1 Tank

The water draw of f tank and support |egs shall be fabricated from ASTM A 176
Type 304 stainless steel.

.6.15.2 Si ght d ass

Si ght glasses for the water draw off tank shall be standard tubul ar gauges
with density ball and shutoff valves on each end. Wtted parts other than
sight glass shall be stainless steel. |If glass breakage should occur, a
stainless steel ball in the valve shall close preventing product |oss.

d ass shall be protected by mini mum of four guard rods.

.6.15.3 Product Return Punp

Punp shall have the capacity of not |ess than 5 gpm agai nst a total head of
65 feet. Punp notor shall be in accordance with NEMA M5 1 and UL 674.

Punp shall have no zinc, brass or other copper bearing alloys in contact
with the fuel. The unit shall be U L. listed and | abel ed, expl osi on-proof,
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for use in ass I, Division 1, G oup D hazardous environment as defined by
NFPA 70, with maxi numtenperature rating of T2D- 419 degrees F. The notor
shal |l not be overloading at any point on the punp curve. The punp shall be
the centrifugal or positive displacenment type with a nmaxi mum speed of 3500
rpmand a net positive suction head requirement of 20 feet. Positive

di spl acenment type punps shall include a full flow rate, internal or

external pressure relief between the discharge and suction protecting the
punp from overl oadi ng.

2.6.16 Level Al arm System

System shall be designed and installed in such a way that the system shal
be continuously and automatically sel f-checking w thout manual check

El ectronic | evel sensors shall be therm stors or optic types, and be
intrinsically safe Class I, Division 1, Goup D for hazardous environments,
wi th recogni zed FM CSA or UL approval, Both high electronic |evel sensors
shall be contained in a single multi-sensor holder/junction box. The
sensor hol der/junction box shall be accessible fromthe tank top or

st ai rway.

2.6.16.1 El ectroni ¢ Level Al arns

Level alarns shall be mechanically and electrically independent and be
totally isolated fromthe gauging system Two electronic high |evel alarms
shal | be provided for each tank. A High Level Alarm (HLA) shall be set at
approxi mately 95 percent of the safe tank filling height and be arranged to
actuate an audi ble alarmsignal |ocated at or near the normal station of
the person in control of the tank filling operation. A Hi gh H gh Level

Al arm (HHLA) shall be set at approximately 98 percent of the safe filling
hei ght. HHLA shall sound an audi bl e and visual alarmat a control pane

and cl ose the High Liquid Level Control Valve. |In addition, an electronic
low |l evel alarmshall actuate a visual and audi ble signal at the contro
panel when the tank is less than 5 percent filled.

2.6.16.2 Level Al arm Control Pane
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NOTE: Indicate the |ocation of the panel. Pane
shoul d be | ocated in a non-hazardous | ocation
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Panel shall be | ocated where indicated and contain one |ight and one rel ay
out put for each alarmpoint. An audible alarmshall actuate whenever any
al arm poi nt has been reached. Panel shall further contain a green (Power
ON) status light and push button controls for alarmreset and test. Pane
shal |l consist of a NEMA 4 style water-tight housing for outdoor nounting

| ocations. panel shall operate with 115 VAC i nput power. GCircuitry and
cables fromthe panel to the electronic |evel sensors in the tank shall be
intrinsically safe.

2.6.17 Mechani cal Tape Level Gauge
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NOTE: Delete this paragraph if Servo Level gauges
are specified.
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The nechani cal tape gauge shall be conplete with all necessary incidental
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pi pe, pulleys, fittings, supports, support brackets, tension spring, and
gui de wire assenblies. The gauge shall automatically provide the |ocation
of the floating pan within plus or mnus 1/16-inch of the actual liquid
level. The head shall be made of al um num and be mounted on the exterior
of the tank shell approximately 4'-6" feet above the tank bottom The head
shall contain a glass covered wi ndow conplete with an inside wi per. The
seal s shall be made of teflon. The shafts, graduated tape, and tape drum
assenbly shall be made of stainless steel. The tape shall be of sufficient
length to neasure the liquid |l evel fromthe bottomto the top of the
storage tank. Gauge measurenents shall be graduated in 1/16-inch
increnents. The tape shall be carried over pulleys housed in el bow
assenbl i es at each change of direction. For data transm ssion, the
nmechani cal tape gauge head shall be provided with a direct gear
non-contacting optical digital encoder coupled to the gauge shaft.
Transmitter shall provide a 4-20 MA signal to a renote digital
receiver/indicator. Transnitter shall be powered fromthe renote receiver.
Encoder/transnitter shall be UL |isted and/or FM approved as
intrinsically safe for use in a Class |, Division 1, Goups C and D
hazar dous environment.

2.6.18 Servo Level Gauge
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NOTE: Delete this paragraph if Mechani cal Tape
gauges are specified.
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2.6.18.1 Constructi on

The materials of construction of the servo | evel gauge, excluding "O' ring
gaskets, magnetics, and el ectronic conmponents, shall be constructed of

ei ther ASTM A 492 type 316 stainless steel or cast aluminum "O' ring
gaskets shall be constructed of Buna-N. The servo | evel gauge shall be
Underwriters Laboratory, Inc. (UL) or Factory Miutual (FM |abeled for d ass
I, Division 1, Goup D hazardous areas, and shall have nmaxi mum tenperature
rating of "T2D' - 419 degrees F as defined by NFPA 70. The nanepl ate shal
i nclude the tenperature rating. Unit shall be provided with a
thernostatically controlled heater for prevention of condensation and
freeze protection and an RTD and self conpensating tenperature converter
Unit shall receive 120 volts, single phase power and shall consunme 60 VA,
maxi mum

2.6.18.2 Assenbl y

The automatic tank | evel gauge assenbly shall include a servo |evel gauge,

an ASTM A 492 type 316 stainless steel measuring wire, an unguided 5. 7-

inch diameter type 316 stainless steel displacer, an alum num calibration

chanmber, local and renote |evel indications, and an alumnumstilling well.
The neasuring wire shall be of sufficient length to measure the liquid

| evel fromthe bottomto the top of the storage tank.

2.6.18.3 Gauge Operation

The di spl acer shall indicate to the servo |l evel gauge a rise or fall in the
liquid |l evel of the tank. The servo |evel gauge shall be capabl e of
sensi ng any nmovenent of the displacer and provide both a |ocal and a renote
liquid level indication. The servo |evel gauge shall have a measuring
accuracy of plus or minus 0.01 feet.

78-24-27-93-1
Page 20



2.6.18. 4 Dat a Transm ssi on

VWhen the servo |l evel gauge senses a rise or fall in the tank liquid |evel,
the internal processor shall be capable of providing serialized output
capabl e of being transmtted over a two-wire bus to renote
receiver/indicator units. The units of neasurenent shall be feet and
nmeasuring increnents shall be in hundredths (0.01) of a foot. Wve
integration time shall be 1 to 10 seconds, adjustable.

2.6.19 Tracer Gas Detection System
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*

Note: The tracer gas test is optional and is not
shown on any of the standard drawi ngs. |If the test
is desired, include any necessary detail draw ngs.
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*

2.6.19.1 System

A tracer gas vapor collection/distribution systemshall be installed in the
sand bel ow the tank bottom prior to tank construction. This shall include
3/ 4-inch PVC pipe laid horizontally under the tank bottom Pipe shall be
at least 9-inches below the tank bottomin the sand to avoi d damage duri ng
wel di ng of the tank bottom The numnber of probes shall be as indicated on
t he drawi ngs and be determi ned by locating 20 foot diameter circles on the
tank bottom begi nning at the center of the tank. Each of these circles
represents the influence of one probe. Circles shall overlap so that al
areas of the tank bottom are covered. Probes shall be of sufficient |ength
to extend fromthe center of each circle of influence to a termination
point at the exterior of the ring wall.

2.6.19.2 Exterior Term nation Points

Exterior term nation points shall be 3/4-inch fermale pipe threads with a
3/4-inch plug located at the exterior of the concrete ring wall. The probe
shal |l be connected to the coupling using a threaded adapter

2.6.19.3 Interior Term nation Points

Interior termnation points (under tank botton) shall be covered with a

mat eri al designed to deter soil erosion while allowing air and water to
nmove in and out of the open probe end. This material shall not be affected
by hydrocarbons and shall be corrosion protected.

2.7 Pl PI NG COVPONENTS
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Not e: See Additional Note F

khkkkhkhkhhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhhhhdhhhhdhkhhhkrdhrkkhkrkkx*x

*

Uni ons and other threaded fittings shall not be used. El bows of 45 and 90
degrees shall be the long radius type. Pipe joints shall be either wel ded
or flanged with flanged connections being indicated. Grth welds shall be
conpl ete penetration groove welds. Weld preparation shall conply with the
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requi renents of ASME B31l.3. The use of "rice paper" as purge bl ocks and
backi ng rings for naking or repairing welds shall not be permtted. Vel d
surfaces shall be merged smoothly with the base netal surface. Interior
pi pi ng shall not be anchored to its supports or to the tank bottom

.7.1 Fill and Wthdrawal Piping
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NOTE: Stainless steel or alum num pi ping should be
selected for fill and w thdrawal piping for
operating tanks servicing aircraft direct hydrant
refueling systens.
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Fill and wi thdrawal pipe external to a storage tank shall be [unlined
carbon steel] [lined carbon steel] [stainless steel] [alum nunj. Pipe
internal to a storage tank shall be stainless steel

. 7.2 Water Draw OFf Piping

Wat er draw of f pipe external to a storage tank shall be unlined carbon
steel. Pipe internal to a storage tank shall be stainless steel

. 7.3 AFFF & Vent Piping
AFFF system pi ping and center columm vent piping shall be stainless steel
.7.4 Moni toring Well Piping

Moni toring well piping shall be PVC pipe that is comercially manufactured
to have 0.010-inch wide slots with a m ni mum openi ng per linear inch of
0. 240 square inches.

.7.5 St eel Pipe

Carbon steel pipe shall be in accordance with ASTM A 53, Type E or S, G ade
A or B, or APl Spec 5L, seamess or electric-weld, Gade A or B. Pi pe
smal l er than 2-1/2 inch shall be in Schedule 80. ASTM A 53 pipe 2-1/2 inch
and | arger shall be Schedul e 40. APl Spec 5L pipe 2-1/2 inch and | arger
shal | be Schedul e 40S. Pipe |larger than 10-inches shall have a wal

t hi ckness of 0.375-inch.

.7.5.1 Connecti ons

Connections for pipe or fittings smaller than 2-1/2 inch shall be forged,
socket weld type, 2000 WO G conforming to ASTM A 182 and ASME B16. 11
Connections for pipe or fittings 2-1/2 inch and | arger shall be butt weld
type conform ng to ASTM A 234, Grade WPB and ASME B16.9 of the sane wal

t hi ckness as the adjoi ni ng pi pe.

.7.5.2 Wl di ng El ectrodes

Wl di ng el ectrodes shall be E70XX | ow hydrogen type confornming to AWS A5.1
or AW5 A5. 4.

.7.6 Stai nl ess Steel Pipe

Stai nl ess steel pipe 6-inches or smaller shall be in accordance with ASTM A
312 Schedul e 40, Type TP304L, seanless only. Stainless steel pipe 6-inches
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and | arger shall be in accordance with ASTM A 312 Schedul e 10S, Grade 304L,
seanm ess only or ASTM A 358 Grade 304L, Cass 1 or 3, welded wth wal

t hi ckness no less than 1/4-inch for pipe 12-inches and smaller, and
0.312-inch for pipe larger than 12-inches.

2.7.6.1 Connecti ons

Connections for pipe or fittings smaller than 2-1/2 inch shall be forged,
socket-wel d type, Type 304 or 304L, 2000 WO G conformng to ASTM A 182
and ASME B16.11. Connections for pipe or fittings 2-1/2 inch and | arger
shall be the butt-weld type conforming to ASTM A 403, C ass WP, Type 304L,
seam ess or wel ded, and ASMVE B16.9 of the same wall thickness as the
adj oi ni ng pi pe.

2.7.6.2 Wl di ng Process

The wel di ng process for stainless steel piping shall be a gas tunston arc or
gas netal arc process in accordance with ASME B31. 3.

2.7.6.3 Wl di ng El ectrodes
Wl di ng el ectrodes shall be E308L conformng to AW A5. 4.

2.7.7 Al umi num Pi pe
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NOTE: Carefully consider including alunm num piping
into a design due to welding difficulties and poor

structural integrity.
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Al umi num pi ping shall be in accordance with ASTM B 241 or ASTM B 345, all oy
6061-T6. Pipe smaller than 2-inches shall be Schedul e 80. Pipe 2-inches
and | arger shall be Schedul e 40.

2.7.7.1 Connecti ons

Socket wel ded connections shall be in accordance with ASME B16.11, except

al um num shall be alloy 5083-H112, alloy 6061-T6, or alloy 356-T6.
But t wel ded connections shall be in accordance with ASME B16.9, except

al umi num shall be in accordance with ASTM B 241, alloy 6061-T6, of the same
wei ght as the pipe.

2.7.7.2 Wl di ng Process

The wel di ng process for al um num pi ping shall be a gas tunston arc or gas
nmetal arc process in accordance with ASVE B3l. 3.

2.7.7.3 Wl di ng El ectrodes
Wl di ng el ectrodes shall be ER5356 conforming to AWS A5. 10.

2.7.8 PVC
PVC pi pe shall conformto ASTM D 1785, Schedule 80. PVC pipe fittings
shal | be socket fittings conformng to ASTM D 2467. PVC joints and

fittings shall be solvent-cemented to conformw th ASTM D 2855 usi ng
sol vent cement conformng to ASTM D 2564.
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2.

2.

7.9 Li ned Pi pe Coating

Interior of lined piping shall be factory coated in accordance with M
M L- C- 4556.

7.10 Manual Val ves
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NOTE: Require stainless steel or alum num
construction only if aviation fuels are to be
handl ed.
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Portions of a valve coming in contact with fuel shall be conpatible wth
the fuel to be handled. Valves shall have bodies, bonnets, and covers
constructed of [stainless steel conformng to ASTM A 351, Type 304L or Type
316 with Type 316 stainless steel backup rings; or alum num all oy
conform ng to ASTM B 247, Type 3003, 6061-T6, or 356-T6.] [cast stee
conformng to ASTM A 216, Grade WCB internally plated with chrom um

ni ckel, or electroless nickel]. Stemand trimshall be stainless steel for
all valves. Valves shall be suitable for a working pressure of 275 psig at
100 degrees F with a weat herproof housing. Valve packing shall be Viton in
accordance with M5 M L-R-83248 or Pol ytetrafl uoroethyl ene (PTFE) in
accordance with M5 M L-P-24396. Val ves shall be provided with flanged end
connections which are constructed of the sane material as the pipe.

.7.10.1 Gat e

Val ve shall be in accordance with APl Spec 6D and conformto the fire test
requi renents of APl Spec 6FA. Valve shall be of the flexible wedge disc
type, conduit disc type, or double disc type. Valve shall be of the rising
stemtype with closed yoke, or the non-rising stemtype equipped with a
device to give positive visual indication of the valve's position

.7.10.2 Check

Val ve shall be swing type conform ng to APl Spec 6D regul ar type. Check
val ves shall be the tilting disc, non-slamtype. Discs and seating rings
shal | be renewabl e wi thout renoving fromthe line. The disc shall be

gui ded and controlled to contact the entire seating surface.

.7.10.3 Bal |

Val ves 2-inches and | arger shall conformto APl Spec 6D. Valves snaller
than 2-inches shall have one piece bodies and have a m ni mum bore not be

| ess than 55 percent of the internal cross sectional area of a pipe of the
same nom nal dianmeter. Each valve shall have hand operated | evers, a ful
ported ball, and a type 316 stainless steel ball and stem Each val ve
shall be fire tested and qualified in accordance with APl Spec 6FA. Each
val ve shall be non-lubricated and operate fromfully open to fully cl osed
with 90 degree rotation of the ball.

.7.10.4 Butterfly

Val ve shall be the high performance type with eccentric disc shaft and
canming action for bubble-tight bidirectional shutoff service at maxi mum
pressure rating. Valve shall be in accordance with APl Std 609. Each
val ve shall be fire tested and qualified in accordance with APl Spec 6FA
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2.7.10.5 Pl ug

Val ve shall have a | ocki ng device, nechanical position indicators,
weat her proof operators, and be in accordance with APl Spec 6D. Valve shal
be non-lubricated, resilient, double seated, trunnion nounted type with a
tapered lift plug capable of two-way shutoff. Valve shall operate from
fully open to fully closed by rotation of the handwheel to Iift and turn
the plug. Sealing slips shall be capable of being renoved and repl aced

wi t hout removing the valve. Each plug valve shall have a nmanual ly operated
bl eed val ve that can be opened to verify that plug valves are not | eaking
when in the closed position. Plug valves in tank fill and withdrawal
pi pi ng shall have factory-installed fill limt switches (each switch shal
have one DPDT contact, be watertight, and be UL listed for O ass |
Division 1, Goup D hazardous area with a T2D - 419 degree F. tenperature
[imtation) that are actuated by the val ve operators.

2.7.11 Rel i ef Val ve
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NOTE: See Additional Note G
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Val ve shall be the plug or ball check type capable of mmintaining a
const ant upstream pressure regardl ess of the downstream demand. Val ve
shall be normally closed, |ine-pressure-operated, spring |oaded, and fully
gui ded between the closed and fully opened positions. Valve shall have an
angle or straight pattern as indicated. Valves shall be factory-set to
open at the indicated pressure and be field adjustable. Valve setpoint
shal | be adjustable within a m ni mumrange of plus or mnus 20 percent of
the indicated setpoint. Each valve shall be provided with a [stainless
steel] [cast steel] sight flow indicator that has flanged end connecti ons.
The sight flow indicator shall consist of a housing containing a rotating
propeller that is visible through a glass observation port.

2.7.12 Hi gh Liquid Level Control Valve

2.7.12. 1 Val ve

Val ve shall be hydraulically operated, single-seated, normally cl osed,

di aphragm actuat ed, on/off type valve. Valve shall be field adjustable.
Val ve shall be provided with a position indicator, float operator and
assenbly, pressure-operated pilot valves and accessories, sol enoid-operated
pil ot valve, and pressure gauge quick-disconnect fittings |located in the
valve inlet, outlet, and cover. Valve shall also operate with a speci al
check valve feature and close rapidly when outlet pressure exceeds inl et
pressure. Service and adjustments shall be possible w thout renmoving the
valve fromthe line. Portions of the valve coming in contact with fue
shall be conpatible with the fuel and be of noncorrosive material. Valve
shal | have bodies, bonnets, and covers constructed of [stainless stee
conformng to ASTM A 351, Type 304L or Type 316 with Type 316 stainl ess
steel backup rings; or alumnumalloy conformng to ASTM B 247, Type 3003,
6061-T6, or 356-T6.] [cast steel conforming to ASTM A 216, G ade WCB
internally plated with chromum nickel, or electroless nickel]. Stem and
trimshall be stainless steel. Valve shall be suitable for a working
pressure of 275 psig at 100 degrees F with a weat herproof housing. Valve
packi ng shall be Viton in accordance with M5 ML-R-83248 or PTFE in
accordance with M5 M L-P-24396. Valve shall be provided with flanged end
connections which are constructed of the sane material as the val ve body.
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2.7.12.2 Fl oat Operator and Assenbly

Fl oat operator and assenbly shall be Type 304L or Type 316 stainless stee
conformng to ASTM A 351. Float operator shall be field adjustable.

Fl oat operator shall control the high liquid |level control valve based on
the indicated actuation point. The float operator and assenbly shall be
mounted to the storage tank's exterior where indicated. Means shall be
provided to test the float operator's operation and the control systems
response

2.7.12.3 Pressure-Cperated Pil ot Val ves and Accessories

Val ves shall be the adjustable, pressure-operated type and be adjustable in
the field. Valves shall be tag identified and be stainless stee

conform ng to ASTM A 351, Type 304L or Type 316 with stainless stee

i nternal working parts. A 40 mesh stainless steel screen, self-cleaning
strainer shall be provided in the pilot valve supply piping. Pilot system
tubi ng shall be Type 316 stainless steel in accordance with ASTM A 269.
Control, supply, and return connections shall be provided with isolation
val ves. Tubi ng connections shall be nade wi th unions and not be wel ded or
sealed with "O' rings.

2.7.12. 4 Sol enoi d- Operated Pil ot Val ve

Val ve shall be used for the electronic |evel alarmsensor control of the
high liquid |l evel control valve. Valve shall be tag identified and be
stainless steel conformng to ASTM A 351, Type 304L or Type 316 with
stainless steel internal working parts. Valve shall have a manual type
operator or needle valve for energency manual bypass operation. Activation
of this energency manual bypass override, during filling operations when no
el ectrical power is available, shall cause a visible and audible indication
of override status at the Level Al arm Control Panel when electrical power
is restored to the system Sol enoids shall operate on 120 volts, 60 cycle,
si ngl e phase power and be housed in an UL | abel ed expl osi on-proof case for
Class |, Division 1, Group D areas with maxi mumtenperature rating of "T2D'
- 419 degrees F.

2.7.12.5 Control Valve Operation

The high liquid |l evel control valve shall fully close when either the
tank's fuel level is above the float operator's actuation point or the HHLA
electronic level alarmsensor is activated. Valve shall fully open when
the tank's fuel level is the below the float operator's actuation point and
the HHLA el ectronic |evel alarmsensor is not activated. Means shall be
provided to test the control systenm s response at the activation point.

2.7.13 Pi pe Supports
2.7.13. 1 Exterior to Tanks

The assenmbly shall include a Type 35 pipe slide and slide plate support
mounted to Type 52 variable spring base support. The Type 52 support shal
be mounted to a concrete support. Both supports shall be in accordance
with MSS SP-58 and MSS SP-69. The pipe slide of the Type 35 support shal
be carbon steel. The slide plate of the Type 35 support shall be PTFE in
accordance with M5 M L-P-24396 or graphite coated carbon steel. The slide
pl ate of the Type 35 support shall include side retainer walls and
hol d- down | ugs.
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2.7.13. 2 Interior to Tanks

The assenbly shall be constructed of steel angle frames with slotted bolt
hol es. The franes shall be in accordance with ASTM A 36. The assenbly
shall be held together with ASTM A 193 stainless steel nuts and bolts.
Each | eg of the assenbly shall be welded to a 6-inch circul ar sheet of
steel, which in turn shall be welded to the tank bottom The entire
assenbly shall be coated with the same material as specified for the
interior of the tank.

.7.14 Fl exi ble Ball Joints

Fl exi bl e ball joints shall be provided in the piping at the connections to
the tank that will allow for the greater of 9-inches of tank settlenment or
t he maxi mum al | owabl e settlement of the tank. Stainless steel ball joints
shall conformto ASTM A 351 and have polished stainless steel balls.
Carbon steel ball joints shall conformto ASTM A 216 and have chrom um

pl ated carbon steel balls. Ball joints shall have pressure-nol ded m nera
filled conposition type internal seals, be suitable for continuous
operation at 275 psig at 100 degrees F, be capable of 360 degree rotation
and be capabl e of accepting a 7 1/2 degree angul ar difference between the
centerline of the pipe incoming to the joint on opposite sides.

.7.15 Fl anges

Fl anges installed on equi pnent, fittings, or pipe shall be dass 150 pound
fl anges which are rated in accordance with ASME B16.5. Flange bolts and
nuts shall be hexagonal and conformto ASTM A 307, Grade B. Pipe flange
faces shall mate with equi pnent flange faces. Flanges shall be of the sane
material as the equipnent, fitting, or pipe.

.7.16 Pi pe Fl ange Gaskets

Gaskets shall be 1/8-inch thick, full face or self-centering flat ring type
NBR and be in accordance with ASME B16. 21

.7.17 Electrically Isolating Gaskets for Fl anges
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NOTE: Indicate the |ocations of each electrically
i sol ati ng connecti on.
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Fl anges shall be provided with an electrical insulating material of 1000
ohnms m ni mum resi stance conformng to ASTM D 229. The material shall be
resistant to the effects of the type of fuel to be handled. Gaskets shal
be full face. Flanges shall have a 0.03-inch thick, mylar insulating

sl eeve between the bolts and the holes. Bolts may have reduced shanks of
di ameter not |ess than the dianeter at the root of the threads. Flanges
shall be provided with 1/8-inch thick high-strength phenolic insulating
washers.

.7.18 Strai ner

Strainer shall be in accordance with M5 M L-S-13789, except as nodified
herein. Strainer shall be the cl eanable, basket or "Y' type, and be the
same size as the pipeline. Strainer body shall be fabricated of [cast
steel or brass] [Type 304 or 316 stainless steel] with the bottomdrilled
and tapped with a ball valve. The body shall have arrows clearly cast on
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the sides indicating the direction of flow Strainer shall be equipped
with a renovabl e cover and sedi nent screen. Screen shall be 60 nesh wire
screen with larger wire nesh reinforcement. Screen shall be [22 gauge
brass or corrosion-resistant steel] [Type 316 stainless steel]. The ratio
of net effective strainer area to the area of the connecting pipe shall be
not less than 3 to 1

2.8 SUPPLEMENTAL COVPONENTS/ SERVI CES

2.8.1 Ear t hwor k
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NOTE: See Additional Note H
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Excavati on and backfill shall be as specified in Section [ ], except as
nodi fi ed herein.

2.8.2 Cat hodi ¢ Protection
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NOTE: See Additional Note |
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Buried netallic conponents including pipe, anchors, conduit, etc. shall be

provided with a cathodic protection systemin accordance with Section

[ ]. Cathodic protection for metal conmponents that attach to a tank

shal | be coordinated and conpatible with the tank corrosion control system
Cat hodi c protection of a storage tank's bottom shall be in accordance

with Section 16642 CATHCDI C PROTECTI ON SYSTEM (| MPRESSED CURRENT) .

2.8.3 Exterior Coatings for M scellaneous Itens
Painting required for exterior surfaces not otherw se specified, including
items only primed at the factory, shall be painted as specified in Section
[ ]. Steel surfaces to be externally coated or painted shall be
cleaned to a conmercial grade blast cleaning finish in accordance with SSPC
SP 6 prior to the application of the coating.

2.8.4 I dentification Markings

Tanks, pipe, equipnment, etc. supplied under this section shall have
identification markings applied in accordance with Section | ].

2.8.5 Concrete

Concrete, including the ring wall, shall be supplied and installed in
accordance with Section | ].

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

The installation Contractor shall supervise the conplete installation of
the fueling systemand performall inspections and tests.
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3.

1.1 Sand Cushi on

Cushion shall be spread, |eveled, thoroughly conpacted, and graded to
provide a 5 percent sloped bottomto the center sunp. Cushion shall be
conpacted to 100 percent of maxi mum density per ML-STD 621, Test Method
100, Conpaction Effort Designation CE55. Cushion shall be danmpened with
water to aid in conpaction. Any damage to the finished sand cushi on shal
be repaired prior to the erection of the tank

1.2 St orage Tank

Openi ngs |l arger than 2-inches through the shell of the tank shall be
reinforced. Shop and field fabrication shall neet the requirenent of API
Std 650 as adjusted herein. Spacing distances between wel d seans and al
shel | penetrations (including manways) shall be in accordance with APl Std
650. Work shall be fabricated and erected in accordance with the
fabricator's approved erection drawi ngs. Vertical appurtenances shall be
plunmb within a tolerance of 3-inches at one end over its |ength.

.1.2.1 Qut er Shel

The outer shell plates shall be approximtely of equal |ength and prefornmed
to the curvature of the tank, a conpensating allowance in preform ng being
made at the wel ding edges of 1/4-inch thick plates to produce a finished
shell without distortion froma true cylindrical surface at the wel ded
joint. The maxi mum distortion tol erances shall not exceed the requirenents
in APl Std 650. Plates shall be aligned, shaped and cl anmped in place prior
to welding by press, roll or drawbar nethods. Plates shaped by hamering
shal |l not be accepted. Shell joints shall be butted and wel ded on each
side to have conplete penetration and fusion. Interior welds on the inside
of the shell plates shall be snoothed by grinding or other suitable
mechani cal process to the extent that no sharp or abrupt irregularities
remain and the welds present a snmooth crown surface. Speci al care shal

be taken to prevent excessive build up in all welded horizontal and
vertical seanms which nmay conme in contact with the floating pan seals; rough
spots, overbuild, reinforcing welds, spatter and or projections that nmay
cause undue wear on the floating pan seals shall be renpved.

.1.2.2 Bott om

Bottom plate joints shall be Iap welded with butt-wel ded annul ar bottom
plates in accordance with APl Std 650. Bottom plates shall be installed
with the | ower plates under the upper plates to permnmit drainage to center
sunmp. Interior welds on the tank bottom pl ates shall be snmoothed by
grinding or other suitable mechanical process to the extent that no sharp
or abrupt irregularities remain. Wl ds shall present a smpoth crown
surface for painting.

.1.2.3 Groundi ng

Tank groundi ng shall be accomplished by installation of 10'-0" |ong, 3/4"
di ameter zinc coated steel ground rods interconnected by 4/ 0 AWG copper
conductor with UL 83 type TWinsul ation. The nmaximum resistance to ground
of the tank groundi ng system shall not exceed 25 ohns under normally dry
condi tions.

.1.2. 4 Def ect Renoval

The deternmination of limts of defective welding and repair of defective
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3.

wel ds shall be in accordance with APl Std 650. Gind off rough surfaces on
wel d seans, sharp edges and corners to a radius of not |ess than 1/8-inch

.1.2.5 Wl di ng Procedures

Wl di ng shall be done using qualified welding procedures. The surface
shal | be cl eaned before welding. Repair welds shall be made using an
el ectrode or filler wire preferably smaller than that used in naking the
original weld. Repair welds shall nmeet the original weld s requirenents.

1.2.6 Fl oor and Roof Wel ded Appurtenance Connecti ons

Appurt enance connections to be welded to the floor or roof of a storage tank
shall be nade prior to application of the interior coating.

3.

1.3 Fl oati ng Pan

After the tank fuel piping connections are conpleted, the interior and
exterior coating has been inspected, approved, and the interior coating
system has had at |east 14 days to cure after the final coating was
applied, the floating pan shall be installed. The floating pan shall be
installed to have unrestricted vertical novenent fromits normal bottomto
top position without damagi ng the tank, interior tank coating, or the
floating pan.

1.4 Pi pi ng

Pi pi ng shall be free of traps and drain toward the storage tank(s). No pipe
of any type shall be enbedded in concrete pavenent. Any pipe, fittings, or
appurtenances found defective after installation shall be replaced. Pipe
and accessories shall be handled carefully to assure a sound, undamaged
condition. The interior of the pipe shall be thoroughly cleaned of al
foreign matter and be kept clean during installation. The pipe shall not
be laid in water or stored outside unprotected when weather conditions are
unsui table. Wen work is not in progress, open ends of pipe and fittings
shal |l be securely closed so that water, earth, or other substances cannot
enter the pipe or fittings. Cutting pipe, when necessary, shall be done

wi t hout damage to the pipe. Pipe shall be reaned to true internal dianeter
after cutting to renmove burrs. Pipe sections shall be installed as

i ndi cated and be conplete prior to perform ng any piping tests.

.1.5 Franmed | nstructions

Framed instructions shall include equi pnent |ayout, wiring and contro
di agranms, piping, valves, control sequences, and typed condensed operation
instructions. The condensed operation instructions shall include

preventative mai ntenance procedures, mnethods of checking the system for

normal and safe operation, and procedures for safely starting and stopping

the system The framed instructions shall be framed under glass or

| am nated plastic and be posted where directed by the Contracting O ficer
The framed instructions shall be posted before acceptance testing of the

system

.2 TESTS

2.1 Sand Cushi on Tests

A test of the sand shall be perforned, prior to installing any storage tank
bottom to verify the anpbunt of chlorides (ppm) and sulfates (ppm) within

78-24-27-93-1
Page 30



the sand. The test shall also determ ne the pH val ue of the sand.
. 2.2 St orage Tank Tests
.2.2.1 Vacuum Box

Fol | owi ng the successful conpletion of the radi ographic inspection of tank
wel ds, field welds performed on the bottom of any storage tank shall be
subj ected to a vacuum box test. A glass topped vacuum box which has a
Hypal on and neoprene sealing gasket shall be used. The follow ng
procedures shall be foll owed:

(1) Apply a conmercial bubble form ng solution to the weld or
area to be tested.

(2) Position the vacuum box over the area and slowy apply vacuum
until a differential pressure of about 1 psi is achieved and held
for at |east 5 seconds while observing the solution for bubble
formation.

(3) Continue to apply vacuumuntil a maxi mumdifferentia
pressure of 5 psi (11.5 feet of water or 10.2-inches of mercury)
plus or mnus 0.25 psi is achieved and held for at |east 20
seconds whil e observing the solution for bubble formation

.2.2.2 Dye Penetrant

Fol | owi ng the successfully conpletion of the vacuum box test, the tank
shell -to-bottominside corner welds shall be subjected to a dye penetrant
test. Apply a water soluble penetrating dye to the outside corner crevice
before the outside weld is made. After four hours, inspect the inside
fillet weld for evidence of dye penetration and correct defects, including
renovi ng dye from defective welds before corrective welding. Then renove
dye from outsi de corner crevice and conplete the renmai nder of the

shell -to-bottomweld joint at the tank exterior

.2.2.3 Water Fill Tightness

Fol | owi ng the successful conpletion of the radi ographic inspection of tank
and internal piping welds, the tank shall be subjected to a hydrostatic
water fill tightness test. The test shall include the following in
sequential order:

(1) Prior to connecting water fill lines to the tank, not |ess
than 6 equally spaced points shall be selected and marked on the
ring wall. Grade el evations shall be taken at the top of the

ring wall at each nmarked point.

(2) Water shall be flushed fromthe tank through each tank/ pipe
connection into the diked area to ensure any accunul ated dirt and
sedinment is not flushed into the tank

(3) The tank shall be filled in four increments equal to
twenty-five percent of total capacity. At the end of each fill

i ncrenent, two hours shall pass before grade el evations are taken
at the top of the ring wall at each marked point. The tank shal
al so be visually inspected for | eakage. Settlenment val ues shal
be calculated fromthe el evation differences. The appearance of
danp spots shall be considered evidence of |eakage, the
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Contracting Officer shall be notified and the water renove
i mediately. Defects found during the test shall be corrected and
the tank retested.

(4) The tank shall be nmaintained full of water until the
settlenent of the tank stabilizes or a period not |ess than |ess
than 24 hours. After the water is renoved, obtain grade

el evations and deternine settlement at each of the nmarked ring
wal | | ocations.

(5) The tank shall be enptied by draining the water into [the
sanitary sewer] | ].

(6) The tank bottom shall be inspected for standing water. No
standi ng water shall be allowed anywhere on the sloped floor. |If
action has to be taken to correct standing water the water fill
test shall again be conducted.

3.2.2.4 Tank Fuel Fill Tightness

Following the installation of the Iiquid | evel gaugi ng equi pnent, the tank
shal |l be subjected to a fuel fill tightness test. The tank shall be filled
to one-half of total capacity and held at that level for an initial 12 hour
period. The tank shall then be filled to total capacity and held at that

| evel for a second 12 hour period. Followi ng the tenperature stabilization
of the fuel, daily readings of the fuel |levels shall be taken for a period
of 10 days. Visual inspections and liquid |evel gauge readings shall be
performed hourly to detect |eaks during the initial and the second 12 hour
peri ods of the test. Upon the acknow edgnent of a |eak, the Contracting
Oficer shall be notified i mediately, the fuel shall be renoved, the fuel
vapor within the tank shall be renoved, the tank interior and the tank site
shal |l be cleaned, all defects corrected, and the fill test repeated. In
the event fuel is removed fromthe tank, the internal coating system shal
be visually inspected for danage before the tank is refilled.

3.2.2.5 Tracer Gas Test
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Note: If the "Tracer Gas Detection Systent
paragraphs in Part 2 were deleted, then delete the

foll ow ng paragraph.
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The tracer gas test shall be perforned preceding the vacuum box test and be
in accordance with the foll ow ng:

(1) The test shall be conducted using an anal ytical method which
can detect vapor novenent through any void in the tank bottom

(2) The testing conmpany shall locate the I eaks to within 3-inches
of actual |eak location by attenpting to force or draw a
det ect abl e gas through the tank bottom

(3) The gas used shall be non-expl osive, non-toxic, and shall not
be danagi ng to the ozone | ayer.

(4) The instrunentation shall be able to detect the | eak as being
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3.

3.

3.

used at the accuracy described bel ow.
(5) The test shall be conducted before application of any coating.

(6) A leak is characterized by the detection of 1 tenth (0.10)
part per billion in air of the detectable gas on the opposite side
fromits point of injection.

(7) The tracer gas will be introduced to the underside of the
tank using the nmonitoring well |eak system piping. Gas release
shal | be pressure-regulated to prevent uplift and damage to the
tank bottom

2.3 Fl oati ng Pan Tests

Following the installation of a floating pan, the deck penetrations and rim
area shall be subjected to a visual inspection for seal tightness. Leaks
or seal deformations shall be corrected according to manufacturer's
recomendati ons. Follow ng the seal inspection, the floating pan shall be
subjected to a flotation test. The tank shall be filled to 25 percent of
the total capacity with fuel. While filling the tank, the top of the
floating pan shall be visually inspected for fuel |eakage. The appearance
of damp spots on the top of the floating pan shall be considered evidence
of | eakage, the Contracting O ficer shall be notified and the fuel renove
i medi ately. Leaks shall be repaired and the flotation test performed
agai n.

.2.4 Pi pi ng Tests

.2.4.1 Fuel Pi ping

Fuel piping shall be subjected to a pneurmatic test. The water content of
the air used for testing shall be no nore than 20 percent relative humdity
at 70 degrees F dry bulb. Dehum difying equi pnent shall be provided on the
suction or discharge side of the air conpressor used to provide air for
testing. Piping shall have pneunmatic pressure applied at 15 psig and held
for at |east 4 continuous hours. Apply a comercial bubble form ng
solution to weld areas and carefully observe the solution filmfor bubble
formation. During testing there shall be no bubbles or drop in pressure in
the Iine except allowances shall be made for thermal expansion and
contraction. In the event |eaks are detected, the |ine shall be repaired
and re-tested. Upon conpletion of satisfactory tests, the pressure shal

be relieved, and the Iine i mediately sealed. Suitable provision shall be
made to prevent displacenment of the piping during testing.

.2.4.2 AFFF Pi pi ng

Pi pi ng shall have hydrostatic pressure applied at 200 psig and held for two
continuous hours. During testing there shall be no drop in pressure in the
line except allowances shall be made for thermal expansion and contraction

In the event | eaks are detected, the Iine shall be repaired and
re-tested. Upon conpl etion of satisfactory tests, the pressure shall be
relieved, and the line imredi ately sealed. Suitable provision shall be
made to prevent displacenment of the piping during testing.

3 I NSPECTI ONS

3.1 St orage Tank
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3.3.1.1 Vi sual | nspection of Welds

Foll owi ng the tank construction, each tank wel ded joint shall be visually
i nspected for defects. Welds with excess convexity and overlap shall be
have excess metal renmoved. Welds with excess concavity, that are

undersi zed, or show undercutting shall be cleaned and additional neta
added. Welds with excess porosity, inclusions, |lack of fusion, or

i nconpl ete penetration shall have the defective portions renmoved and
re-welded. Cracks in a weld or a tank plate shall be removed by cutting
around the entire crack and re-welding the defect. Wlds with poor fit-up
shal | be cut apart and re-wel ded.

.3.1.2 Radi ogr aphi ¢ | nspecti ons
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*

NOTE: U trasonic inspections may be allowed in lieu
of radi ographic inspections. |If used, ultransonic
requirenents will have to be added to the

speci fication.
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Radi ogr aphi c i nspecti on procedures shall be in accordance with APl Std 650.
Def ective wel ds shall be repaired and followed wi th a new radi ographic

i nspection to the newy repaired area. The use of force (peening) or

foreign materials to mask, fill in, seal, or disguise any wel ding defects

shall not be permtted.

.3.2 Pi pi ng
.3.2.1 Vi sual | nspection of Welds

Fol | owi ng the piping inspection, each piping welded joint shall be visually
i nspected for defects. Welds with excess convexity and overlap shall be
have excess nmetal renmoved. Welds with excess concavity, that are

undersi zed, or show undercutting shall be cleaned and additional neta
added. Welds with excess porosity, inclusions, |lack of fusion, or

i nconpl ete penetration shall have the defective portions removed and
re-welded. Cracks in a weld or a tank plate shall be removed by cutting
around the entire crack and re-welding the defect. Wlds with poor fit-up
shal | be cut apart and re-wel ded.

.3.2.2 Radi ogr aphi ¢ | nspecti ons

Pi ping welds performed in the field shall be 100 percent inspected

radi ographically. Interpretation of inspection results and Iimtations on
the inmperfections in the welds shall be in accordance with ASVE B3l. 3,
Chapter VI, Normal Fluid Service. The services of a qualified comercia

or testing laboratory shall be enployed for testing of piping welds. Costs
of testing, including re-testing or repaired welds, shall be borne by the
Contractor. Radi ographic inspection procedures shall be in accordance with
M L-STD 271 or ASTME 94. Weld ripples or surface irregularities that

m ght mask or be confused with the radi ographi c i nage of any objectionable
defect shall be rempved by grinding or other suitable nechanical neans.

The wel d surface shall be merged smoothly with the base netal surface.

Def ective wel ds shall be repaired and followed w th a new radi ographic

i nspection to the newy repaired area. The use of force (peening) or
foreign materials to mask,fill in, seal, or disguise any welding defects
shall not be permtted.
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3.4 CLEANI NG AND ADJUSTI NG
3.4.1 Tank Interior

After conpletion of the tank coating but prior to the floating pan tests,
interior surfaces within the tank shall be cleaned to elinmnate any foreign
matter such as water, dirt, debris, grease, oils, etc.

3.4.2 Tank Cali bration

3.4.2.1 Tank St rapping
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Not e: See Additional Note J.
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Tank strapping shall be perforned on each storage tank and be performed in
strict accordance with applicable recommendati ons and requirenents of the
APl Std 2550. Circunferential measurements shall be determ ned by the
[current operations] [critical neasurements] nethod, as defined by APl Std
2550.

3.4.2.2 Gauge Tabl e

A gauge table shall be provided for each tank based on the tank strapping
results. The gauge table shall read in feet and inches with the small est
i ncrenent of neasure being 1/8-inch. Table shall indicate the capacity of
the tank in gallons to the nearest gallon for each 1/8-inch increment when
nmeasured by a steel tape |lowered through the roof at the nanual gauge well.
The master gauge table shall be typed on tracing cloth or other
transparency suitable for reproduction. The gauge table shall be certified
for accuracy by the firmwhich prepared the table and the installation
Contractor.

3.4.3 Fi nal Adjustnents

Fol | owi ng system conpl etion but prior to the denpbnstration, the entire
system shall be adjusted to nmeet final design requirenents. Each

el ectronic level sensing alarmshall be tested for proper operation. Fue

| evel gauges shall be adjusted and calibrated in accordance with the

manuf acturer's instructions. Calibration of |evel gauges shall be

supervi sed by a manufacturer's representative. The tank's water draw off
system shall be tested to verify proper operation. The draw of f system
shall be filled with a water and fuel nixture. The separation of the water
and fuel shall be verified through the system s sight glass.

3.5 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consi st
of a total of | ] hours of normal working time and start after the
systemis functionally conpleted but prior to final system acceptance. The
field instructions shall cover all of the itens contained in the operation
and mai ntenance manual s as well as denonstrations of routine maintenance
operations.
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ADDI TI ONAL NOTES

NOTE A: This specification is intended for use with
field-fabricated, aboveground, vertical, stee
storage tanks which range in size between 2,500
barrel s and 100,000 barrels. |Indicate the type of
fuel to be stored in tank. See the Standard

Drawi ngs for gui dance.

NOTE B: The anounts of fuel and water needed for
testing and flushing could be substantial in
quantity and expense. Verify if the quantities are
readi |y avail able, who should supply them who
shoul d verify their quality, who should be notified
of these activities, etc.

NOTE C In a salt water environnent substitute
accept abl e non-corrodi ng netal such as but not
[imted to nickel -copper, 304 stainless steel, or
monel .  Alum numis unacceptable. Nomenclature (or
systemidentification) should be established by the
desi gner.

NOTE D: Storage tanks housi ng non-aviation fue
(i.e. diesel, gasoline, etc.) will only be coated
on the floor and 1 nmeter up the tank shell

Tanks storing aviation fuel will be classified as
either primary or secondary type based upon their
function. Primary storage tanks issue fuel directly
to a flight Iine or refueler tanker w thout any
operating/interimstorage. Secondary storage tanks
wi Il provide operating/interimstorage for primry
storage tanks. Fuel from a secondary storage tank
will not directly feed any flight line or refueler
tanker. Primary storage tanks will be 100 percent
internally coated. Secondary storage tanks will
only be coated on the floor and 1 nmeter up the tank
shell. Consider 100 percent internal tank coatings
for all applications based on cl eani ng and

mai nt enance costs. Delete the last three sentences
if 100 percent of the internal surfaces of the tank
i s not coated.

NOTE E:  Include the first set of brackets when
tanks with a storage capacity of 25,000 barrels or
less are to be included in the design. Include the
second set of brackets when tanks with a storage
capacity greater than 25,000 barrels are included in
t he design. Include equi pnent |ocations and fire
department connection points. The designer will be
responsi ble for laying out the entire system
perform ng all necessary hydraulic cal cul ati ons, and
sizing the piping. The systemw || be designed in
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accordance with NFPA 11 and the schedul e shown on
t he standard draw ngs.

NOTE F: Indicate the type of pipe material if it is
not called out in the specification. Using |ined
carbon steel pipe in lieu of unlined carbon stee
pi pe is recormended for all applications except
where this specification requires otherw se, however
funding may linit the application. Lining smal
piping is difficult and should be recogni zed. Lined
pi ping can only be used in conjunction with flange
connections since welding will danage the interior
lining. Discharge piping shall be provided so that
rel eased liquid can be captured in a bucket for
proper disposal.

NOTE G Relief valves will typically be placed down
stream of control valves to relieve the pressure
bui | dup created when the control valve is closed.

I ndicate the operating pressure required for each
valve. Also, use relief valves to relieve possible
thermal expansion in a pipe line if no other
provi si ons exi st.

NOTE H: Ensure that the gradi ng specification

i ncl udes the backfill and conpaction that

coordi nates with the maxi nrum al | owabl e settl enent.
State the maxi mum al | owabl e settl enment on the
drawi ngs. The earthwork specification wll
separately address backfill and conpaction

requi renents both under the FML and for other
surroundi ng areas.

NOTE |: Indicate the |ocation of each cathodic
protection system The |ast sentence will be
included only if required by state and | ocal EPA
requi renents or if deemed necessary by an

experi enced corrosi on engi neer

NOTE J: Select the degree of accuracy needed. The
current operations method should be used for tanks
in interdepartnmental service and is |ess precise.
The critical neasurenments nethod should be used for
tanks in interdepartnmental service and includes the
ef fects of hydrostatic bul ge, tenperature changes,

tilt, and irregular tank bottons.
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--BEnd of Section--
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